To investigate the role of disturbed sleep in the daily functioning of persons with chronic pain. SUBJECTS AND METHODS: Participants comprised 287 patients seeking treatment for chronic pain at a university pain clinic. All patients completed the measures employed in the present study as part of a comprehensive initial evaluation. RESULTS: Descriptive analyses showed that 88.9% of patients reported as least one problem with disturbed sleep. Correlation analyses showed that greater sleep disturbance was associated with greater pain, disability, depression and physical symptoms, and less daily uptime. Hierarchical regression analyses showed that sleep disturbance predicted disability, daily uptime and physical symptoms independent of pain or depression. CONCLUSIONS: Sleep disruption is usually considered to be a consequence of the pain experience. However, the results of the present study reinforce the view that sleep disturbance may have a bidirectional relation with other features of chronic pain. Future studies should confirm that repairing disrupted sleep leads to an improvement in patients' daily activity and a reduction in their suffering.
I t is clear that many people who suffer from chronic pain experience significantly impaired quality of life. This impairment often includes a loss of the normal rhythm of daytime and nighttime activity. Physical and other productive daily activities are low and uneven. Sleep is irregular, and often not compartmentalized into the evening and morning hours, as in normal, healthy adults (1, 2) . In many ways, acquired patterns of disrupted activity and sleep may perpetuate patients' suffering.
Clearly, sleep is needed for the body to continue to function normally. In clinical settings, it is common to see patients with chronic pain who feel unrestored from inadequate sleep and complain of low energy. Disturbed sleep may contribute to overall patient disability and suffering in a number of ways. First, particular disruptions of sleep physiology can produce musculoskeletal pain, fatigue, mood disturbance and other diverse symptoms (3, 4) . Second, impaired sleep may contribute to impaired mental alertness (5, 6) . Third, sleep disturbance may function as part of a depressive syndrome, commonly seen in patients with chronic pain (7) , and may perpetuate other depressive features. Excessive rest can function as avoidance, or inadequate sleep can encourage further disengagement from activity. Either result can contribute to low mood (7) . Fourth, the patients' awareness that their sleep is disturbed can be additional proof that their health is poor, which can be an added source of distress. Finally, sleeping difficulties may lead to use of additional medications that may cause unwanted side effects. Despite the prevalence of sleep problems in persons with chronic pain and the importance of sleep to patients' well-being and daily functioning, only a relatively small number of clinical studies have addressed this subject.
Haythornthwaite and colleagues (1) collected sleep diary data from 46 patients seeking treatment for chronic pain. Their results showed that these patients slept an average of 5.3 h per night; spent 30 to 60 min falling asleep; and awoke, with difficulty falling back asleep, one to two times during the course of their sleep. The number of hours slept negatively correlated with measures of pain severity, depression and anxiety. Ratings of sleep quality negatively correlated with depression and anxiety. Anxiety appeared to be a reliable predictor of several aspects of sleep, including sleep latency and number of sleep interruptions. Overall, sleep variables were associated more with measures of emotional distress than with pain severity.
A more recent study used a number of self-report inventories to study extent of sleep disturbance and predictors of this disturbance in a mixed clinic and community sample of 51 persons with chronic pain (2) . Eighty-eight per cent of subjects reported some type of sleep complaint. Most reported middle (37%) or mixed (37%) insomnia, others reported initial (6%) or terminal (2%) insomnia, and the remainder (6%) reported only nonrestorative sleep or nightmares. Sixty per cent of patients attributed their sleep problems to pain, while only 8% blamed emotional issues. Patients reported an average of 6.0 h of sleep per night and had an average sleep latency of 47.5 min. Sleep quality correlated negatively with pain severity, depression, and feelings of physical and cognitive arousal, and correlated positively with general daily activity. Among these correlates, pre-sleep cognitive arousal was the strongest unique predictor of sleep quality. Despite patients' beliefs that pain caused their sleep disturbance, pain severity was a weaker predictor than the other variables examined.
These studies highlight the importance of sleep disturbance in patients with chronic pain and suggest that emotional factors have a strong role as predictors of poor quality sleep. However, we are not aware of any study that has investigated the role of sleep disturbance as a predictor of quality of daily functioning in patients seeking treatment for chronic pain. Additional data regarding relations between sleep and other aspects of daily functioning could improve our understanding of how and when sleep disturbance contributes to chronic pain, highlight the importance of treatment for sleep disturbance and show when treatments to restore sleep will yield more general improvements for patients with chronic pain.
The purpose of the present study was to examine the prevalence of complaints of sleep disruption in patients with chronic pain and the relations of these complaints with measures of disability, emotional functioning and physical symptoms. We predicted that a summary score reflecting sleep disruption would be a strong predictor of depression and a moderate to strong predictor of physical and psychosocial disability, daily uptime and physical symptoms, independent of pain and depression.
SUBJECTS AND METHODS Subjects
Participants comprised 287 consecutive patients (65.5% women) seeking treatment for chronic pain at a university pain clinic. The average age was 46.7 years (SD=13.8). They had completed an average of 13.9 years of education (SD=2.7; 88.9% had completed 12 years or more). Most of the patients were white (75.6%); the remainder were black (20.7%), hispanic (1.7%) and Asian (1.7%). Most of the patients were married (53.7%), followed by single (22.6%), divorced (16.4%) and widowed (7.3%). The most common primary site of pain was the lower back (54.7%), followed by the lower extremities (14.4%), upper extremities (8.4%), cervical spine (7.4%) and other sites (14.9%). The median duration of pain was 32.5 months (range three to 372 months). All patients completed the measures for this study as part of the routine assessment procedures during their initial evaluation at the clinic.
Measures
Subjects provided information about their personal background and pain-related variables, including a 100 mm visual analogue scale for average pain during the past week, an estimate of daily uptime and information about current pain medications. They also completed measures of depression, physical symptoms and disability.
Beck Depression Inventory:
The Beck Depression Inventory (BDI) is a 21-item self-report measure assessing cognitive and vegetative symptoms of depression over a two-week period (8) . Research has indicated that scores from the BDI are reliable and valid indexes of depression (9) . Studies also specifically support the validity of the BDI in patients with chronic pain (10) . Modified Somatic Perception Questionnaire: The Modified Somatic Perception Questionnaire (MSPQ) is a 22-item measure of a range of physical symptoms that are often associated with emotional distress (11) , and asks about symptoms experienced during the past week. It was developed specifically for use in persons with chronic back pain to assess somatic and autonomic awareness. The MSPQ has adequate test-retest reliability. Scores from the MSPQ correlate with measures of emotional distress, and discriminate 'problem' back pain referrals from routine general practitioner referrals to an orthopedic service. The MSPQ was used in the present study as a measure of physical symptoms of distress and suffering. Sickness Impact Profile: The Sickness Impact Profile (SIP) is a 136-item, behaviour-based checklist that assesses the effect of illness on 12 categories of daily activity (12) . Subjects endorse statements that describe current problems with functioning that are related to their health. Subjects are not otherwise instructed to consider a specific time period. The SIP provides an overall impact score as well as separate composite scores for physical and psychosocial dimensions. Included in the SIP is a seven-item scale measuring problems with sleep and rest. The summary score from these items was used as a measure of sleep disruption in the present study. All scores on the SIP were calculated by using the same method -by summing the scale values of endorsed items and dividing by the sum of the scale values of all the items for the desired section. The items from the SIP sleep and rest scale were not used in the calculation of the physical or psychosocial dimension scores. Research has shown that the SIP has satisfactory internal consistency, test-retest reliability and validity in a sample of persons with heterogeneous health problems (12) and in patients with chronic pain (13) .
RESULTS
Initial frequency analyses showed that 88.9% of patients reported at least one problem with sleep. The endorsement rates for each item from the SIP sleep and rest scale are presented in Table 1 . The most frequent complaint was sleeping less at night (62.1%), followed by sitting most of the day (40.7%) and lying down more often during the day (33.7%).
Correlation analyses were conducted to show the relations of sleep problems with demographic variables; medication use; and measures of pain, daily functioning and physical symptoms. The sleep score was not correlated with age, sex, level of education or duration of pain. It was significantly correlated with antidepressant use (dichotomously coded) (r=0.21, P<0.001) but not correlated with the use of opioid analgesics or sedating drugs. The intercorrelations of the sleep score with the measures of pain, depression, physical and psychosocial disability, uptime and physical symptoms are presented in Table 2 . In each case, the correlations involving the sleep score were significant and in the predicted direction. Disturbed sleep correlated with greater pain, depression, disability and physical symptoms, and less daily uptime. Hierarchical regression analyses were used to test whether disturbed sleep is related to daily functioning and physical symptoms, independent of depression and pain. The criterion variables in these analyses were the measures of daily functioning and physical symptoms. The 100 mm visual analogue scale pain score and the BDI total score were entered in two steps, and the sleep score in the third step. The results of these analyses are provided in Table 3 . In each equation, the sleep score accounted for a statistically significant increment of variance in the criterion variables after variance related to pain and depression was statistically controlled. In the cases of uptime and physical symptoms, the incremental contributions of sleep disturbance were small.
DISCUSSION
In the present study, 88.9% of patients seeking treatment for chronic pain reported at least one complaint that was related to a disturbed sleep and wake cycle. Other results showed that a disturbed pattern of sleep and rest was associated with greater pain, depression, physical and psychosocial disability and physical symptoms, and less daily uptime. Also, disturbed sleep and rest predicted impaired daily functioning and physical symptoms independent of pain and depression.
Previous studies of sleep in patients with chronic pain have shown the same high rates of sleep disturbance shown by our data (1,2). They also showed that emotional distress variables are moderate to strong predictors of sleep disturbance, that pain severity is a weak predictor (1, 2) and that disturbed sleep is associated with reports of various physical symptoms (3, 4) . We replicated these findings. Unlike previous studies that examined predictors of sleep disturbance, we chose to conceptualize sleep disturbance as a potential predictor of impaired daily functioning and adjustment in people with chronic pain. Interestingly, our results revealed that, relative to sleep disturbance, pain played a smaller role in the prediction of daily functioning. Results of this study differ from those of previous studies in the manner in which sleep was measured. Previous studies focused on sleep during the usual sleep interval for most people -the nighttime and early morning hours. Our measure of sleep included both disrupted sleep during that interval and excessive daytime rest.
The results regarding relations between medication use and sleep deserve some further comment. It is often assumed that opioid analgesics may contribute to sleepiness during the day, and that sedating medications and antidepressants contribute to good sleep at night. Our results do not support these assumptions. However, the subjects in the present study were tertiary care referrals. They were seeking treatment because previous treatments, including medications, were ineffective or unsatisfying. Also, significant numbers of patients with chronic pain do not adhere to prescriptions (14) . Thus, although patients are taking medications, they may not be taking them optimally. Our results regarding antidepressant medications may reflect cases in which symptoms of depression were being treated but not completely controlled.
This study has several limitations. All data were collected by retrospective self-report. This indirect method can yield data that are influenced by many factors separate from actual sleep and rest behaviour. Also, our measure of sleep and rest disturbance was quite brief. Although it assesses global disruption of sleep and wake patterns, other aspects of sleep and activity were clearly not included. We did not assess the number of hours slept, sleep latency, the number or length of disruptions in nighttime sleep or subjective sense of sleep restfulness.
It is clear that sleep-related behaviour and sleep physiology are complex. Sleep surveys, as used here, and diary methods, as used by Haythornthwaite et al (1) , clearly help researchers and clinicians assess, understand and treat patients with chronic pain and sleep disturbance. However, these methods have limitations. Diary methods are labour intensive for patients and are sometimes hampered by compliance problems (1) . Survey methods can be limited by unwanted biasing influences on retrospective reports and problems related to memory (15, 16) . Finally, it is reasonable to assume that patients' alertness may be impaired around the time that recordings are required because they are moving in and out of sleep at the time. These concerns support the need for both objective and more direct methods for assessing sleep disturbance, such as automated methods and electronic diaries (16) (17) (18) (19) . Another recently developed objective assessment technique involves monitoring circadian heart rate patterns. It is a method that has been used for documenting physiological dysregulation associated with psychiatric illness (20) (21) (22) . Technological innovations such as these are needed to improve the study of sleep, emotional distress and activity disturbance in patients with chronic pain. Our data confirm the often-noted clinical impression that sleep and rest are frequently disturbed in persons with chronic pain. Others have shown that the experience of chronic pain leads to emotional distress that appears to interfere with sleep. We argued that disturbed sleep could lead to distress and impaired functioning. Our results support this view. Sleep, emotional distress, pain perception and daily activity appear to form a cycle, each contributing to the other. More research is needed to examine these complex interrelations. However, our data may help to focus efforts on sleep improvement in the overall management of chronic pain. 
